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(54) PRODUCTION OF DECORATED MOLDING 

(57)Abstract 

PURPOSE: To prevent a resin component from flowing to 
the surface of a decorative sheet when a decorative 
sheet laminated molding having a design such as a free 
pattern or color is produced by providing a smooth part to 
the upper surface of a lower mold at the outer peripheral 
position of an uneven part and placing the end part of the 
decorative sheet on the smooth part 
CONSTITUTION: After an upper mold 5 is heated to 
140° C and a lower mold 6 is heated to 150° C, a 
decorative sheet 8 is placed on the upper surface of the 
lower mold 6 so that the end part thereof is positioned on 
the smooth part 4 of the lower mold 6 and an SMC 
molding material 7 cut in a predetermined size is placed 
on the decorative sheet 8. After the upper mold 5 is 
brought into contact with the SMC molding material 7, the 
upper mold 5 is allowed to fall at a speed of 2mm/sec to 
complete mold clamping and, thereafter, pressure molding 
is performed for 240sec under pressure of 70kg/cm2. 
Subsequently, the upper mold 5 is opened to demold a decorated molded product of a waterproof 
pan wherein an embossed pattern surface and narrow joints are applied to the bottom part 
thereof and a smooth part is formed to the outer periphery thereof. Therefore, an inferior product 
is hard to generate and the decorated molding is obtained with high molding efficiency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]By laying a decorating sheet on a bottom part which has an uneven part for product 
embossed surface formation on the upper surface, laying a thermosetting molding compound on 
this decorating sheet, and carrying out heating compression, where these are inserted by bottom 
part and a punch, A manufacturing method of a mold decorating article being the method of 
manufacturing a mold decorating article, providing smooth sections located in the upper surface of 
a bottom part at a periphery of the above-mentioned uneven part, and laying an end of a 
decorating sheet in these smooth sections. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]By matching a decorating sheet and a thermosetting molding compound in 
piles in a metallic mold, and performing heating compression molding, this invention makes a 
decorating sheet and a molding material unify, and relates to the method of manufacturing the 
mold decorating article which revealed the various designs which have a desired pattern or color 
with a decorating sheet. 
[0002] 

[Description of the Prior Art]Although the method called a hand-lay-up-moulding method or 
spray-up-moulding method has been conventionally adopted widely in production of the field of 
FRP (fiberglass reinforced plastic) especially the tub made from FRP, a bath unit floor, etc., These 
methods needed the man day of long time and many for producing the product of a piece, then, a 
sheet molding compound as what boils such productivity markedly and improves it. Thermosetting 
molding compounds, such as (it abbreviating to SMC hereafter) or a bulk molding compound (it 
abbreviates to BMC hereafter), are developed, and the heating-compression-molding method 
using this is adopted widely now. 

[0003] However, in the heating compression molding of SMC only using a thermosetting molding 
compound, or BMC, the color of the whole mold goods becomes what was restricted to the single 
color, and if it is red, for example, the whole mold goods can produce only a red thing, but the 
obtained mold goods have the difficulty that the flexibility of a pattern and color is narrowed. Of 
course, if post processing, such as printing and paint, is performed to mold goods, it is possible to 
add the design which has a proper pattern or color, but it is necessary to add the process of 
complicated post processing in this case, and productivity falls further. 

[0004]Then, the method of carrying out insert molding of the decorating sheet for adding the 
design which has a desired pattern or color to mold goods as a method of carrying out decoration 
to these FRP products is proposed. For example, the method of making a decorating sheet and a 
molding material unify and carrying out the decoration of the mold goods is proposed by arranging 
on SMC the decorating sheet which prints a desired encaustic handle to substrates, such as glass 
fabrics, a fiberglass mat, a nonwoven fabric, and textile fabrics, in a metallic mold in piles, and 
performing heating compression molding. 

[0005]Heating compression molding is performed for SMC in piles on the decorating sheet which 
makes thermosetting resin come to impregnate the titanium paper which printed the desired 
encaustic handle, and the method of obtaining a mold decorating article is indicated by 
JP.H5-285973A. 
[0006] 

[Problem(s) to be Solved by the Invention]However, in the above conventional heating- 
compression-molding methods, in the case of shape in which a product carries out an embossed 
surface owner to the surface, it was easy to produce a crevice between the uneven part of a 
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metallic mold, and the decorating sheet, and, thereby, there was a fault that the pitch of SMC 
flowed into the surface side of a decorating sheet. Therefore, according to the conventional 
method, it is able for shaping efficiency to correct and to consider it as a product very bad, about 
the comparatively minor thing which has a poor influx, but. Since handicraft is performing this 
correcting work, a help and time are required and it has the fault that cost becomes very high as 
total. 

[0007]This invention is made that the above-mentioned fault should be canceled, and is a thing. 
The purpose is to provide the manufacturing method of the mold decorating article which faces 
fabricating the decorating sheet molded laminate which has designs, such as a color, can prevent 
a pitch from flowing into the surface side of a decorating sheet, and generating of inferior goods 
does not produce easily. 

[0008] 

[Means for Solving the ProblemjA manufacturing method of a mold decorating article by this 
invention is devised that the above-mentioned purpose should be attained, lay a decorating sheet 
on a bottom part which has an uneven part for product embossed surface formation on the upper 
surface, and a thermosetting molding compound is laid on this decorating sheet By carrying out 
heating compression of these in the state where it inserted by bottom part and a punch, it is the 
method of manufacturing a mold decorating article, and smooth sections located in the upper 
surface of a bottom part at a periphery of the above-mentioned uneven part are provided, and it is 
characterized by laying an end of a decorating sheet in these smooth sections. 
[0009] Hereafter, this invention is explained in detail. 

[0010]The decorating sheet used for this invention refers to a sheet formed reinforcing material 
colored or printed. This decorating sheet can be suitably impregnated with a thermosetting resin 
composition. When impregnating with a thermosetting resin composition, the decoration surface in 
which this hardens within a mold and which is excellent in endurance etc. by hard can be obtained. 
[001 1]As the above-mentioned sheet formed reinforcing material, textile fabrics, a nonwoven 
fabric, etc. which comprised paper or glass fiber, and synthetic fibers (polyester, polypropylene, 
rayon, nylon, etc.) are mentioned. 

[0012]As an example of this sheet formed reinforcing material, a titanium paper, an overlay paper, 
Paper of fine quality, a report grade paper, a groundwood paper, art paper, coat paper, a glass chop 
strand mat. They are a glass filament mat, a glass continuous mat, woven glass roving, a glass 
surface mat, polyester textile fabrics, nylon textile fabrics, a polyester nonwoven fabric, a 
polypropylene nonwoven, etc. 

[0013]Metsuke amount of 10-300g/m 2 , textile fabrics which consist of inorganic fibers on the 
other hand, and a nonwoven fabric has [ metsuke amount of textile fabrics and a nonwoven fabric 
which consists of the above-mentioned paper and organic textiles ] common 1 00-500g[/m ] 2 . 
[0014]As an amount of being impregnated of a thermosetting resin composition to a sheet formed 
reinforcing material, when a thing of an organic system is used as a sheet formed reinforcing 
material, it is preferred to be blended so that it may become 30 to 70 % of the weight to weight 
after [ whole ] being impregnated of a sheet with which it was impregnated, and it is 40 to 60 % of 
the weight more preferably. 

[0015]On the other hand, when a thing of an inorganic system is used as sheet reinforcement, as 
for the amount of being impregnated of a thermosetting resin composition, being blended is 
preferred so that it may become tO to 50 % of the weight to weight after [ whole ] being 
impregnated of a sheet with which it was impregnated, and it is 20 to 40 % of the weight more 
preferably. 

[0016]As for a decorating method of a sheet printing, coloring, etc. are mentioned. Here, a printing 
method should just be conventionally based on various publicly known methods, and, specifically, a 
gravure printing method, an offset-printing method, a screen-stencil method, the Toppan Printing 
method, etc. are held. A method of using what what is necessary is just to have depended on a 



2 / 7 



JP,09-011259,A [DETAILED DESCRIPTION] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw.u=htt. 



method publicly known also as a coloring method, and was colored textiles with a color, etc. are 
mentioned. 

[001 7]In order to raise design nature, design materials, such as granular material which carried out 
crushing of the thermosetting resin mold goods to a sheet formed reinforcing material or a 
thermosetting resin composition, natural mica, coloring mica, kansuiseki, living rock powder, a 
shell, and a metal powder, paints, and a color may be added. 

[0018]ln this invention, in impregnating a decorating sheet with a thermosetting resin composition. 
As a thermosetting resin composition, it is usable in a constituent which uses various 
thermosetting resin, such as unsaturated polyester resin, epoxyacrylate resin, diallyl phthalate 
resin, melamine resin, urethane acrylate resin, and phenol resin, as the main ingredients. 
[0019]In the above-mentioned thermosetting resin composition, a solvent or a copolymeric 
monomer may be added if needed. For example, in resin with high viscosity, in order to improve 
impregnating ability, a solvent etc. are added and viscosity is reduced. In reactant low resin, 
copolymeric monomers, such as various styrene, alpha-methylstyrene, divinylbenzene, 
vinyltoluene, diallyl phthalate, various acrylate monomer, and methacrylate monomers, can be 
added, and reactivity can be improved. 

[0020]An addition of the above-mentioned copolymeric monomer is usually zero to 100 weight 
section to thermosetting resin 100 weight section. 

[0021] Various bulking agents and an additive agent may be used for the above-mentioned 
thermosetting resin composition if needed. Specifically, adequate amount addition of internal 
release agents, such as polymerization inhibitor, such as polymerization initiators, such as bulking 
agents, such as calcium carbonate, alumina, and aluminium hydroxide, and organic peroxide, and 
paraben ZOKINON, and zinc stearate, an antifungal agent, an antiseptic, the antioxidant, etc. is 
carried out. 

[0022]Resin impregnation to a sheet base material can be conventionally performed by a publicly 
known method. Namely, a method of immersing a sheet base material in a tub containing resin, for 
example, and resin being impregnated with, and pressing a substrate with a roll etc., dropping 
excessive resin, and drying in a drying furnace if needed. Or on a belt, a sheet base material is 
poured, it goes, resin is laid on it, and there are a method of pressing a substrate and going with a 
roll or a braid, etc. 

[0023]In this invention, what is used can be conventionally used as various thermosetting molding 
compounds, such as SMC and BMC, as a thermosetting molding compound. 
[0024]The example of preparation of a thermosetting molding compound is as follows. Namely, 
unsaturated polyester resin, epoxyacrylate resin, urethane acrylate resin, etc. are used as 
thermosetting resin, they are added by various fillers, a reinforcing member, additive agent, etc. if 
needed, and by a publicly known method conventionally. A thermosetting resin composition with 
gestalten, such as SMC or BMC, is prepared. 

[0025]Although a manufacturing method of this invention is performed using the above materials, 
the concrete operations are as follows. 

[0026]As a making machine used for this invention, it is conventionally usable in a publicly known 
press-forming machine. As a mold, it is conventionally usable in a publicly known metallic mold, a 
casting type, etc. 

[002 7] Generally as a form of a mold, a fluctuated type is used preferably. In this case, a moving 
mold and a bottom part are usually used for a punch as a cover half. 

[0028]An uneven part for product embossed surface formation needs to be provided in the upper 
surface of a bottom part It consists of a flow pattern, a grain pattern, embossing, a geometrical 
pattern, a masonry joint, etc. as this uneven part. Height of an uneven part is generally 2 mm or 
less. When height of an uneven part becomes high, there is a possibility that a decorating sheet 
may be torn. It is necessary to provide smooth sections in a peripheral part of this uneven part. 
Width of smooth sections is generally not less than 2 mm here. It will flow in, if width of smooth 
sections is too short, and a preventive effect becomes small. 
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[0029]After attaching the above-mentioned die to the above-mentioned making machine and 
heating to it at 80-180 **, where a mold is opened, lamination installation of a decorating sheet 
and a molding material which are charges of a compression member is carried out into a mold at a 
position of the purpose. 

[0030]And an end of a decorating sheet is laid in smooth sections of a bottom part Under the 
present circumstances, it is preferred to lay a decorating sheet in smooth sections at least 1 mm 
or more. It will flow in, if small to less than 1 mm, and a preventive effect becomes small. Next a 
molding material is laid on it. 

[0031]Here, as for charge of a thermosetting molding compound, when a size of a decorating 
sheet carries out the decoration of the mold-goods entire surface now, it is preferred to charge a 
thermosetting molding compound somewhat smaller than a decorating sheet When quite smaller 
than a decorating sheet, there is a possibility that a decorating sheet may be torn. When larger 
than a decorating sheet, there is a possibility of becoming easy to generate an influx. 
[0032]When carrying out the decoration only of the part while on the surface of mold goods, it is 
preferred to lay a thermosetting molding compound somewhat smaller than a decorating sheet on 
a decorating sheet, and to lay a thermosetting material all over mold-goods **** on it In charge 
of those other than this, there is a possibility that a tear of a decorating sheet and an influx of a 
thermosetting molding compound may occur. 

[0033]Here, although it is common that printing or coloring considers it as a field given more 
mostly as for a field which lays a decorating sheet in a bottom part, necessity is accepted and the 
molding material side is not cared about as a field printed or colored. 

[0034]Then, if a mold is opened and a product is unmolded after closing a mold, performing 
pressing for 30 seconds - 15 minutes by a pressure of 2 - 150 kg/cm 2 and stiffening a molded 
product, a laminated mold decorating article will be obtained. 

[0035]Here, the above-mentioned compacting pressure is 2-150kg/cm 2 , and is 10-120kg/cm 2 
suitably. When using a molding material like general-purpose SMC or BMC especially, it is 
preferred to consider it as 50 - 1 20 kg/cm 2 , and when using a molding material for low-pressure 
molding called what is called low-pressure SMC, it is preferred to consider it as 5 - 25 kg/cm 2 . 
When compacting pressure is too low, a molding material has the fault that sufficient mobility is 
hard to be obtained. Conversely, when too high, it becomes easy to follow degradation of a mold at 
the time of mass production, and neither of the cases is preferred 
[0036] 

[Function]By providing the smooth sections located in the periphery of the uneven part for 
product embossed surface formation at the upper surface of a bottom part in the manufacturing 
method of this invention, and laying the end of a decorating sheet in these smooth sections, It 
becomes difficult to generate a crevice between a decorating sheet and the uneven part of a 
bottom part, therefore becomes difficult to generate the defect that the pitch of a molding 
material flows into a decorating sheet. 
[0037] 

[Example]Below, working example of this invention is described with reference to Drawings. 
[0038]ln this working example, as shown in drawing 1 , the embossed surface (12) divided into the 
pars basilaris ossis occipitalis of the mold goods of the water proof bread (1 1) obtained by the 
method of this invention in a grid pattern by the masonry joint (13) of the narrow width and the 
smooth sections (14) of these peripheries were formed. 

[0039] 1. preparation of a making machine and a metallic mold — next in drawing 2 . the 800-t 
press-forming machine by Kawasaki Hydromechanics Corp. was used as a making machine. Punch 
(5) which fabricates water proof bread (1 1 7 cm x 87 cm) (1 1 ) and (refer to drawing 1 ) as a metallic 
mold And the bottom part (6) was prepared. Punch (5) Steam pipings (graphic display abbreviation) 
were embedded at both bottom parts (6). 

[0040]And the uneven part for product embossed surface formation (2) which has 0.2 mm in 
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height, and the flat part for masonry joint formation (3) were provided in the upper surface of the 
bottom part (6) in ail directions. The smooth sections (4) of 8-mm width were provided in the 
periphery of this uneven part (2). 

[0041]This metallic mold was attached to the above-mentioned press-forming machine. The 
punch (5) was used as the moving mold and the bottom part (6) was used as the cover half. The 
guide pin for positioning (9) is provided in the side edge part of a bottom part (6) at upper part 
protrusion state, and the guide hole (10) is established in the punch (5) corresponding to this. 
[0042]2. The adjustment decorating sheet (8) of the decorating sheet was adjusted as follows. 
[0043] 1) the adjustment (1) unsaturation polyester resin liquid (unsaturated polyester resin of an 
isophthalic acid system of the number average molecular weight 8300 [ about ] — acetone: — 
what was dissolved in the toluene mixed solvent (1:1).) of the resin liquid for being impregnated 35 
% of the weight of solvent 100 weight section (2) polymerization initiator (tertiary butylperoxy 
benzoate) 1 weight-section above (1) (2) was mixed and stirred and it was considered as the resin 
liquid for being impregnated. 

[0044]2) The adjustment decorating sheet 1 of a decorating sheet (8) : titanium paper (0.1 mm in 
thickness.) 80g/m 2 , PM1 1P: After having cut what printed grain patterns to the Kohjin Co., Ltd. 
make in size of 78 cm x 108 cm, immersing this cutting piece into the above-mentioned resin 
liquid and impregnating with resin, the cutting piece was pressed with a roll, excessive resin was 
dropped, and the decorating sheet 1 was obtained. The weight percentage of the substrate (paper) 
in this decorating sheet was 50 % of the weight 

[0045]Decorating sheet 2: The decorating sheet 2 as well as the decorating sheet 1 was obtained 
except having used for cloth (the product made of nylon, 0.1 mm in thickness, 90g/m 2 , Toyobo 
Co., Ltd. make) what printed grain patterns. The weight percentage of the substrate in this 
decorating sheet was 45 % of the weight 

[0046] Decorating sheet 3: The decorating sheet 3 as well as the decorating sheet 1 was obtained 
except having used for the nonwoven fabric (Son Tara [ the product made from polyester, 0.36 
mm in thickness, 40.7g/m 2 , and ] #8000: made by Du Pont-Toray) what printed grain patterns. 
The weight percentage of the substrate in this decorating sheet was 50 % of the weight 
[0047]Decorating sheet 4: The decorating sheet 4 as well as the decorating sheet 1 was obtained 
except having used for glass fabrics (0.25 mm in thickness, 200g/m 2 , a plain weave, 
WF230100BS6: made by Nitto Boseki Co., Ltd.) what printed grain patterns. The weight 
percentage of the substrate in this decorating sheet was 35 % of the weight 

[0048] Decorating sheet 5: The decorating sheet 5 as well as the decorating sheet 1 was obtained 
except having used for the fiberglass mat (0.30 mm in thickness, 300g/m 2 , MC300A104: made by 
Nitto Boseki Co., Ltd.) what printed grain patterns. The weight percentage of the substrate in this 
decorating sheet was 35 % of the weight 

[0049]Decorating sheet 6: The decorating sheet 6 as well as the sheet 1 was obtained except 
having used for the overlay paper (0.12 mm in thickness, 100g/m 2 : made by Kohjin Co., Ltd.) what 
printed grain patterns. The substrate (paper) content of the obtained decorating sheet was 45 % of 
the weight 

[0050]3. The following were used as an adjustments forming material (7) of a molding material. 
[0051](1) unsaturation polyester resin liquid (dissolving unsaturated polyester resin of an 
isophthalic acid system of the number average molecular weight 2000 [ about ] in styrene — a 
thing.) 40 % of the weight of styrene concentration 70 weight section (2) polystyrene resin liquid 
(weight-average-molecular-weight about 95000 polystyrene resin) a what [ was dissolved in 
styrene ], and 65 % of the weight of styrene concentration 30 weight section (3) polymerization 
initiator (tertiary butylperoxy benzoate) 1 weight section (4) calcium-carbonate-powder (100: 
NS-day the east powdering shrine make) 120 weight section (5) color pigment (titanium oxide 
powder.) an SR-1:Sakai Chemical Industry Co., Ltd. make 6 weight section (6) thickener 
(magnesium oxide powders.) the mean particle diameter of about 3 micrometers, and 
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KYOWAMAGU 150:Kyowa Chemical Industry Co., Ltd. make 1 weight section (7) internal release 
agent (zinc stearate: made by Sakai Chemical Industry Co., Ltd.) 3 weight section (8) glass fiber 
(roving [ by the Asahi fiberglass company ]: — what cut ER4630LBD166W in length of 25 mm.) 
Hereafter, it is (1 ) among the 70 weight-section above-mentioned composition materials 
abbreviated to GF. After mixing the composition material of - (7) and fully kneading, impregnate 
the glass fiber of (8) with the obtained kneaded material by the SMC manufacturing installation, 
and it ripes at 40 ** for 24 hours. The coloring (white) SMC molding material about 2 mm thick 
was obtained. 

[0052]4. The forming process thus the obtained SMC molding material (7), and the decorating 
sheet (8) were fabricated as follows. 

[0053](Working example 1) As shown in above-mentioned drawing 2 . after heating the punch (5) at 
140 ** and heating a bottom part (6) at 1 50 **, it put on the bottom part (6) upper surface, using 
the above-mentioned decorating sheet 1 as a decorating sheet (8) so that the end (8a) of this 
might come on smooth sections (4). Five things which cut the above-mentioned SMC molding 
material (7) in size of 70 cm x 100 cm on it were charged. A punch (5) on 30 mm from the position 
in contact with **SMC molding material in a second in 50 mm /. ** Until it contacts the SMC 
molding material (7) from on 30 mm from the position in contact with the SMC molding material (7) 
in a second, in 10 mm /. ** After fastening and closing a punch (5) at 2 mm/second in speed until 
it closed, after contacting the SMC molding material (7), pressing was performed for 240 seconds 
by the pressure of 70 kg/cm 2 . Then, as a punch (5) was opened and unmolded and it was shown 
in drawing 1 , the mold decorating article of the water proof bread (1 1) with which the field (12) of 
an embossed pattern and the masonry joint (13) of the narrow width were given to the pars 
basilaris ossis occipitalis, and smooth sections (14) were formed in the periphery was obtained. 
This shaping was repeated 10 times and ten mold goods were obtained. 
[0054](Working example 2-6) It fabricated like working example 1 except having used the 
decorating sheet (8) described in the following table, respectively. 

[0055](Comparative examples 1-6) The decorating sheet was cut to 77 cm x 107 cm, and it 
fabricated like working example 1 except having put the decorating sheet on the bottom part so 
that the end of a decorating sheet might come on an embossed surface. 

[0056]In each working example and a comparative example, like working example 1 , shaping was 
repeated 10 times, respectively and ten mold goods were obtained. 

[0057]5. In valuation method above-mentioned each working example and a comparative example, 
the existence of an influx of SMC was evaluated by viewing about the obtained mold goods 
[0058] 
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In each working example of this invention, there was no defect so that clearly from the result of 
above-mentioned Table 1 and 2, but there were many defective fractions in a comparative 
example. 
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[0059] 

[Effect of the Invention]Since the manufacturing method of the mold decorating article by this 
invention is constituted as above, generating of inferior goods is **** and high shaping efficiency 
producing, and does so the effect that mold goods with a beautiful ornament can be manufactured 
easily. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application]By matching a decorating sheet and a thermosetting molding compound in 
piles in a metallic mold, and performing heating compression molding, this invention makes a 
decorating sheet and a molding material unify, and relates to the method of manufacturing the 
mold decorating article which revealed the various designs which have a desired pattern or color 
with a decorating sheet. 
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PRIOR ART 



[Description of the Prior Art.Although the method called a hand-lay-up-moulding method or 
spray-up-moulding method has been conventionally adopted widely in production of the field of 
FRP (fiberglass reinforced plastic) especially the tub made from FRP, a bath unit floor, etc., These 
methods needed the man day of long time and many for producing the product of a piece, then, a 
sheet molding compound as what boils such productivity markedly and improves it Thermosetting 
molding compounds, such as (it abbreviating to SMC hereafter) or a bulk molding compound (it 
abbreviates to BMC hereafter), are developed, and the heating-compression-molding method 
using this is adopted widely now. 

[0003] However, in the heating compression molding of SMC only using a thermosetting molding 
compound, or BMC, the color of the whole mold goods becomes what was restricted to the single 
color, and if it is red, for example, the whole mold goods can produce only a red thing, but the 
obtained mold goods have the difficulty that the flexibility of a pattern and color is narrowed. Of 
course, if post processing, such as printing and paint, is performed to mold goods, it is possible to 
add the design which has a proper pattern or color, but it is necessary to add the process of 
complicated post processing in this case, and productivity falls further. 

[0004]Then, the method of carrying out insert molding of the decorating sheet for adding the 
design which has a desired pattern or color to mold goods as a method of carrying out decoration 
to these FRP products is proposed. For example, the method of making a decorating sheet and a 
molding material unify and carrying out the decoration of the mold goods is proposed by arranging 
on SMC the decorating sheet which prints a desired encaustic handle to substrates, such as glass 
fabrics, a fiberglass mat a nonwoven fabric, and textile fabrics, in a metallic mold in piles, and 
performing heating compression molding. 

[0005]Heating compression molding is performed for SMC in piles on the decorating sheet which 
makes thermosetting resin come to impregnate the titanium paper which printed the desired 
encaustic handle, and the method of obtaining a mold decorating article is indicated by 
JP,H5-285973,A. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the manufacturing method of the mold decorating article by this 
invention is constituted as above, generating of inferior goods is **** and high shaping efficiency 
producing, and does so the effect that mold goods with a beautiful ornament can be manufactured 
easily. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, in the above conventional heating- 
compression-molding methods, in the case of shape in which a product carries out an embossed 
surface owner to the surface, it was easy to produce a crevice between the uneven part of a 
metallic mold, and the decorating sheet, and, thereby, there was a fault that the pitch of SMC 
flowed into the surface side of a decorating sheet. Therefore, according to the conventional 
method, it is able for shaping efficiency to correct and to consider it as a product very bad, about 
the comparatively minor thing which has a poor influx, but. Since handicraft is performing this 
correcting work, a help and time are required and it has the fault that cost becomes very high as 
total. 

[0007]This invention is made that the above-mentioned fault should be canceled, and is a thing. 
The purpose is to provide the manufacturing method of the mold decorating article which faces 
fabricating the decorating sheet molded laminate which has designs, such as a color, can prevent 
a pitch from flowing into the surface side of a decorating sheet, and generating of inferior goods 
does not produce easily. 
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MEANS 



[Means for Solving the Problem]A manufacturing method of a mold decorating article by this 
invention is devised that the above-mentioned purpose should be attained, lay a decorating sheet 
on a bottom part which has an uneven part for product embossed surface formation on the upper 
surface, and a thermosetting molding compound is laid on this decorating sheet, By carrying out 
heating compression of these in the state where it inserted by bottom part and a punch, it is the 
method of manufacturing a mold decorating article, and smooth sections located in the upper 
surface of a bottom part at a periphery of the above-mentioned uneven part are provided, and it is 
characterized by laying an end of a decorating sheet in these smooth sections. 
[0009] Hereafter, this invention is explained in detail. 

[0010]The decorating sheet used for this invention refers to a sheet formed reinforcing material 
colored or printed. This decorating sheet can be suitably impregnated with a thermosetting resin 
composition. When impregnating with a thermosetting resin composition, the decoration surface in 
which this hardens within a mold and which is excellent in endurance etc. by hard can be obtained. 
[001 1]As the above-mentioned sheet formed reinforcing material, textile fabrics, a nonwoven 
fabric, etc. which comprised paper or glass fiber, and synthetic fibers (polyester, polypropylene, 
rayon, nylon, etc.) are mentioned. 

[0012]As an example of this sheet formed reinforcing material, a titanium paper, an overlay paper, 
Paper of fine quality, a report grade paper, a groundwood paper, art paper, coat paper, a glass chop 
strand mat, They are a glass filament mat a glass continuous mat, woven glass roving, a glass 
surface mat polyester textile fabrics, nylon textile fabrics, a polyester nonwoven fabric, a 
polypropylene nonwoven, etc. 

[0013]Metsuke amount of 10-300g/m 2 , textile fabrics which consist of inorganic fibers on the 
other hand, and a nonwoven fabric has [ metsuke amount of textile fabrics and a nonwoven fabric 
which consists of the above-mentioned paper and organic textiles ] common 100-500g[/m ] 2 
[0014]As an amount of being impregnated of a thermosetting resin composition to a sheet formed 
reinforcing material, when a thing of an organic system is used as a sheet formed reinforcing 
material, it is preferred to be blended so that it may become 30 to 70 % of the weight to weight 
after [ whole ] being impregnated of a sheet with which it was impregnated, and it is 40 to 60 % of 
the weight more preferably. 

[0015]On the other hand, when a thing of an inorganic system is used as sheet reinforcement as 
for the amount of being impregnated of a thermosetting resin composition, being blended is 
preferred so that it may become 1 0 to 50 % of the weight to weight after [ whole ] being 
impregnated of a sheet with which it was impregnated, and it is 20 to 40 % of the weight more 
preferably. 

[0016]As for a decorating method of a sheet printing, coloring, etc. are mentioned. Here, a printing 
method should just be conventionally based on various publicly known methods, and, specifically, a 
gravure printing method, an offset-printing method, a screen-stencil method, the Toppan Printing 
method, etc. are held. A method of using what what is necessary is just to have depended on a 
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method publicly known also as a coloring method, and was colored textiles with a color, etc. are 
mentioned. 

[001 7]In order to raise design nature, design materials, such as granular material which carried out 
crushing of the thermosetting resin mold goods to a sheet formed reinforcing material or a 
thermosetting resin composition, natural mica, coloring mica, kansuiseki, living rock powder, a 
shell, and a metal powder, paints, and a color may be added. 

[0018]In this invention, in impregnating a decorating sheet with a thermosetting resin composition. 
As a thermosetting resin composition, it is usable in a constituent which uses various 
thermosetting resin, such as unsaturated polyester resin, epoxyacrylate resin, diallyl phthalate 
resin, melamine resin, urethane acryfate resin, and phenol resin, as the main ingredients. 
[0019]In the above-mentioned thermosetting resin composition, a solvent or a copolymeric 
monomer may be added if needed. For example, in resin with high viscosity, in order to improve 
impregnating ability, a solvent etc. are added and viscosity is reduced. In reactant low resin, 
copolymeric monomers, such as various styrene, alpha-methylstyrene, divinylbenzene, 
vinyltoluene, diallyl phthalate, various acrylate monomer, and methacrylate monomers, can be 
added, and reactivity can be improved. 

[0020]An addition of the above-mentioned copolymeric monomer is usually zero to 1 00 weight 
section to thermosetting resin 100 weight section. 

[0021] Various bulking agents and an additive agent may be used for the above-mentioned 
thermosetting resin composition if needed. Specifically, adequate amount addition of internal 
release agents, such as polymerization inhibitor, such as polymerization initiators, such as bulking 
agents, such as calcium carbonate, alumina, and aluminium hydroxide, and organic peroxide, and 
paraben ZOKINON, and zinc stearate. an antifungal agent, an antiseptic, the antioxidant, etc. is 
carried out. 

[0022]Resin impregnation to a sheet base material can be conventionally performed by a publicly 
known method. Namely, a method of immersing a sheet base material in a tub containing resin, for 
example, and resin being impregnated with, and pressing a substrate with a roll etc., dropping 
excessive resin, and drying in a drying furnace if needed. Or on a belt, a sheet base material is 
poured, it goes, resin is laid on it and there are a method of pressing a substrate and going with a 
roll or a braid, etc. 

[0023]In this invention, what is used can be conventionally used as various thermosetting molding 
compounds, such as SMC and BMC, as a thermosetting molding compound. 
[0024]The example of preparation of a thermosetting molding compound is as follows. Namely, 
unsaturated polyester resin, epoxyacrylate resin, urethane acrylate resin, etc. are used as 
thermosetting resin, they are added by various fillers, a reinforcing member, additive agent etc. if 
needed, and by a publicly known method conventionally. A thermosetting resin composition with 
gestalten, such as SMC or BMC, is prepared. 

[0025]Although a manufacturing method of this invention is performed using the above materials, 
the concrete operations are as follows. 

[0026]As a making machine used for this invention, it is conventionally usable in a publicly known 
press-forming machine. As a mold, it is conventionally usable in a publicly known metallic mold, a 
casting type, etc. 

[0027]Generally as a form of a mold, a fluctuated type is used preferably. In this case, a moving 
mold and a bottom part are usually used for a punch as a cover half. 

[0028]An uneven part for product embossed surface formation needs to be provided in the upper 
surface of a bottom part It consists of a flow pattern, a grain pattern, embossing, a geometrical 
pattern, a masonry joint etc. as this uneven part. Height of an uneven part is generally 2 mm or 
less. When height of an uneven part becomes high, there is a possibility that a decorating sheet 
may be torn. It is necessary to provide smooth sections in a peripheral part of this uneven part 
Width of smooth sections is generally not less than 2 mm here. It will flow in, if width of smooth 
sections is too short, and a preventive effect becomes small. 
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[0029]After attaching the above-mentioned die to the above-mentioned making machine and 
heating to it at 80-180 **, where a mold is opened, lamination installation of a decorating sheet 
and a molding material which are charges of a compression member is carried out into a mold at a 
position of the purpose. 

[0030]And an end of a decorating sheet is laid in smooth sections of a bottom part Under the 
present circumstances, it is preferred to lay a decorating sheet in smooth sections at least 1 mm 
or more. It will flow in, if small to less than 1 mm, and a preventive effect becomes small. Next, a 
molding material is laid on it. 

[0031]Here. as for charge of a thermosetting molding compound, when a size of a decorating 
sheet carries out the decoration of the mold-goods entire surface now, it is preferred to charge a 
thermosetting molding compound somewhat smaller than a decorating sheet When quite smaller 
than a decorating sheet, there is a possibility that a decorating sheet may be torn. When larger 
than a decorating sheet, there is a possibility of becoming easy to generate an influx. 
[0032]When carrying out the decoration only of the part while on the surface of mold goods, it is 
preferred to lay a thermosetting molding compound somewhat smaller than a decorating sheet on 
a decorating sheet and to lay a thermosetting material all over mold-goods **** on it. In charge 
of those other than this, there is a possibility that a tear of a decorating sheet and an influx of a 
thermosetting molding compound may occur. 

[0033]Here. although it is common that printing or coloring considers it as a field given more 
mostly as for a field which lays a decorating sheet in a bottom part, necessity is accepted and the 
molding material side is not cared about as a field printed or colored. 

[0034]Then, if a mold is opened and a product is unmolded after closing a mold, performing 
pressing for 30 seconds - 15 minutes by a pressure of 2 - 150 kg/cm 2 and stiffening a molded 
product, a laminated mold decorating article will be obtained. 

[0035]Here, the above-mentioned compacting pressure is 2-150kg/cm 2 , and is 10-120kg/cm 2 
suitably. When using a molding material like general-purpose SMC or BMC especially, it is 
preferred to consider it as 50 - 1 20 kg/cm 2 , and when using a molding material for low-pressure 
molding called what is called low-pressure SMC, it is preferred to consider it as 5 - 25 kg/cm 2 . 
When compacting pressure is too low, a molding material has the fault that sufficient mobility is 
hard to be obtained. Conversely, when too high, it becomes easy to follow degradation of a mold at 
the time of mass production, and neither of the cases is preferred. 
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OPERATION 



[Function]By providing the smooth sections located in the periphery of the uneven part for 
product embossed surface formation at the upper surface of a bottom part in the manufacturing 
method of this invention, and laying the end of a decorating sheet in these smooth sections. It 
becomes difficult to generate a crevice between a decorating sheet and the uneven part of a 
bottom part, therefore becomes difficult to generate the defect that the pitch of a molding 
material flows into a decorating sheet. 
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EXAMPLE 



[Example.Below, working example of this invention is described with reference to Drawings. 
[0038]In this working example, as shown in drawing 1 . the embossed surface (12) divided into the 
pars basilaris ossis occipitalis of the mold goods of the water proof bread (11) obtained by the 
method of this invention in a grid pattern by the masonry joint (13) of the narrow width and the 
smooth sections (14) of these peripheries were formed. 

[0039] 1. preparation of a making machine and a metallic mold — next in drawing 2 . the 800-t 
press-forming machine by Kawasaki Hydromechanics Corp. was used as a making machine. Punch 
(5) which fabricates water proof bread (1 1 7 cm x 87 cm) (11) and (refer to drawing 1 ) as a metallic 
mold And the bottom part (6) was prepared. Punch (5) Steam pipings (graphic display abbreviation) 
were embedded at both bottom parts (6). 

[0040]And the uneven part for product embossed surface formation (2) which has 0.2 mm in 
height, and the flat part for masonry joint formation (3) were provided in the upper surface of the 
bottom part (6) in all directions. The smooth sections (4) of 8-mm width were provided in the 
periphery of this uneven part (2). 

[0041]This metallic mold was attached to the above - mentioned press - forming machine. The 
punch (5) was used as the moving mold and the bottom part (6) was used as the cover half. The 
guide pin for positioning (9) is provided in the side edge part of a bottom part (6) at upper part 
protrusion state, and the guide hole (10) is established in the punch (5) corresponding to this. 
[0042]2. The adjustment decorating sheet (8) of the decorating sheet was adjusted as follows. 
[0043] 1) the adjustment (1) unsaturation polyester resin liquid (unsaturated polyester resin of an 
isophthalic acid system of the number average molecular weight 8300 [ about ] — acetone: — 
what was dissolved in the toluene mixed solvent (1:1).) of the resin liquid for being impregnated 35 
% of the weight of solvent 100 weight section (2) polymerization initiator (tertiary butylperoxy 
benzoate) 1 weight-section above (1) (2) was mixed and stirred and it was considered as the resin 
liquid for being impregnated. 

[0044]2) The adjustment decorating sheet 1 of a decorating sheet (8) : titanium paper (0.1 mm in 
thickness.) 80g/m 2 , PM1 1P: After having cut what printed grain patterns to the Kohjin Co., Ltd. 
make in size of 78 cm x 108 cm, immersing this cutting piece into the above-mentioned resin 
liquid and impregnating with resin, the cutting piece was pressed with a roll, excessive resin was 
dropped, and the decorating sheet 1 was obtained. The weight percentage of the substrate (paper) 
in this decorating sheet was 50 % of the weight 

[0045]Decorating sheet 2: The decorating sheet 2 as well as the decorating sheet 1 was obtained 
except having used for cloth (the product made of nylon, 0.1 mm in thickness, 90g/m 2 , Toyobo 
Co., Ltd. make) what printed grain patterns. The weight percentage of the substrate in this 
decorating sheet was 45 % of the weight 

[0046]Decorating sheet 3: The decorating sheet 3 as well as the decorating sheet 1 was obtained 
except having used for the nonwoven fabric (Son Tara [ the product made from polyester, 0.36 
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mm in thickness, 40.7g/m 2 , and ] #8000: made by Du Pont-Toray) what printed grain patterns. 
The weight percentage of the substrate in this decorating sheet was 50 % of the weight 
[0047]Decorating sheet 4: The decorating sheet 4 as well as the decorating sheet 1 was obtained 
except having used for glass fabrics (0.25 mm in thickness, 200g/m 2 , a plain weave, 
WF230100BS6: made by Nitto Boseki Co., Ltd.) what printed grain patterns. The weight 
percentage of the substrate in this decorating sheet was 35 % of the weight 

[0048] Decorating sheet 5: The decorating sheet 5 as well as the decorating sheet 1 was obtained 
except having used for the fiberglass mat (0.30 mm in thickness, 300g/m 2 , MC300A104: made by 
Nitto Boseki Co., Ltd.) what printed grain patterns. The weight percentage of the substrate in this 
decorating sheet was 35 % of the weight 

[0049] Decorating sheet 6: The decorating sheet 6 as well as the sheet 1 was obtained except 
having used for the overlay paper (0.12 mm in thickness, 100g/m 2 : made by Kohjin Co., Ltd.) what 
printed grain patterns. The substrate (paper) content of the obtained decorating sheet was 45 % of 
the weight. 

[0050]3. The following were used as an adjustments forming material (7) of a molding material. 
[0051](1) unsaturation polyester resin liquid (dissolving unsaturated polyester resin of an 
isophthalic acid system of the number average molecular weight 2000 [ about ] in styrene — a 
thing.) 40 % of the weight of styrene concentration 70 weight section (2) polystyrene resin liquid 
(weight-average-molecular-weight about 95000 polystyrene resin) a what [ was dissolved in 
styrene ], and 65 % of the weight of styrene concentration 30 weight section (3) polymerization 
initiator (tertiary butylperoxy benzoate) 1 weight section (4) calcium-carbonate-powder (100: 
NS-day the east powdering shrine make) 120 weight section (5) color pigment (titanium oxide 
powder.) an SR-1 :Sakai Chemical Industry Co., Ltd. make 6 weight section (6) thickener 
(magnesium oxide powders.) the mean particle diameter of about 3 micrometers, and 
KYOWAMAGU 150:Kyowa Chemical Industry Co., Ltd. make 1 weight section (7) internal release 
agent (zinc stearate: made by Sakai Chemical Industry Co., Ltd.) 3 weight section (8) glass fiber 
(roving [ by the Asahi fiberglass company ]: — what cut ER4630LBD1 66W in length of 25 mm.) 
Hereafter, it is (1) among the 70 weight-section above-mentioned composition materials 
abbreviated to GF. After mixing the composition material of - (7) and fully kneading, impregnate 
the glass fiber of (8) with the obtained kneaded material by the SMC manufacturing installation, 
and it ripes at 40 ** for 24 hours, The coloring (white) SMC molding material about 2 mm thick 
was obtained. 

[0052]4. The forming process thus the obtained SMC molding material (7), and the decorating 
sheet (8) were fabricated as follows. 

[0053](Working example 1) As shown in above-mentioned drawing 2 . after heating the punch (5) at 
140 ** and heating a bottom part (6) at 150 **, it put on the bottom part (6) upper surface, using 
the above-mentioned decorating sheet 1 as a decorating sheet (8) so that the end (8a) of this 
might come on smooth sections (4). Five things which cut the above-mentioned SMC molding 
material (7) in size of 70 cm x 100 cm on it were charged. A punch (5) on 30 mm from the position 
in contact with **SMC molding material in a second in 50 mm /. ** Until it contacts the SMC 
molding material (7) from on 30 mm from the position in contact with the SMC molding material (7) 
in a second, in 10 mm /. ** After fastening and closing a punch (5) at 2 mm/second in speed until 
it closed, after contacting the SMC molding material (7). pressing was performed for 240 seconds 
by the pressure of 70 kg/cm 2 . Then, as a punch (5) was opened and unmolded and it was shown 
in drawing 1 . the mold decorating article of the water proof bread (11) with which the field (12) of 
an embossed pattern and the masonry joint (13) of the narrow width were given to the pars 
basilaris ossis occipitalis, and smooth sections (14) were formed in the periphery was obtained. 
This shaping was repeated 10 times and ten mold goods were obtained. 
[0054](Working example 2-6) It fabricated like working example 1 except having used the 
decorating sheet (8) described in the following table, respectively. 
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[0055](Comparative examples 1-6) The decorating sheet was cut to 77 cm x 107 cm, and it 
fabricated like working example 1 except having put the decorating sheet on the bottom part so 
that the end of a decorating sheet might come on an embossed surface. 

[0056]ln each working example and a comparative example, like working example 1 , shaping was 
repeated 10 times, respectively and ten mold goods were obtained. 

[0057]5. In valuation method above-mentioned each working example and a comparative example, 
the existence of an influx of SMC was evaluated by viewing about the obtained mold goods. 
[0058] 
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In each working example of this invention, there was no defect so that clearly from the result of 
above-mentioned Table 1 and 2, but there were many defective fractions in a comparative 
example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1"]It is an outline top view of the water proof bread manufactured by the method of this 
invention. 

[Drawing 2]according to metallic mold in outline drawing of longitudinal section of device which 
enforces method of this invention shaping before — ******(ing) — **** . 
[Description of Notations] 

2: The uneven part for product embossed surface formation 

3: The flat part for masonry joint formation 

4: Smooth sections 

5: Punch 

6: Bottom part 

7: Molding material (SMC) 

8: Decorating sheet 

8a: The end of a sheet 

1 1 : Water proof bread (mold goods) 

1 2: Product embossed surface 

13: Joint part 

14: Smooth sections 
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DRAWINGS 



FDrawing 1] 





TDrawing 2] 
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U ^fc S M C $ § I Hi B M C <D fa a&ffifil/jg T « , ?# 5 ft 

'mm. wm^m\. wmvmnxitm: 

[0004] *CT\ cneOFRPSfifCJtaflli-rS^ 
[0 0 0 5] ftffl¥5-2 8 5 9 7 3^£«fc: 

mmmi^K hwmfmsh^m^mmWi^mx^ 

So 
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[0 0 0 6] 

j; o . smc <owmitim*y- h <Dmmumn&u 

[0007] *«fHti, ±gE^jS*«WH"r^<asnfc 
etc < h ^Qmi&B5h<»mm7j&zMmtz> c 

[000 8] 

20 £SB@&»yi-r5fci&©#a] *^tcj;sMpjmFn 

mmi$.BttmzmwLx, uti^ym^^ms 

®.w.tz>¥-m$:>ttmf. c<o^m^im f y-Y(omis> 

tt&m?z>c£%mm£bx^z,o 

[0009] wt, *?®mmmic.mmir%o 

30 [ooi o] *^tcffli,^sJtaW->-hi:{i» »fe&S 

[ooi i] u^-hmmtt£Lx<,i, «fesiHi 

40 [0 0 12] C©^-^«ffi^£OH*Pi:LTii, 

7X7-f7^yhv-yK 7^5Xn>'f-Y-7X-7-y 

^Xa-dy^nx, ^X^-Xn'Xvy 
h, #'Jxxf;HI*, t^nyw, ^'JiXfW 

[0 0 13] ±3E«, W««Mt^6*S«t^, =F«ffi<0 
SMlti, l0-3 0 0 g/m' , -*«MMttt^64 

*m<ommiti oo~5oo g / m ; 

50 BflTfcS. 



3 

[0014] is- hmmm^<Dmm{t&mmmm(D 
mmtbxte, ^-vmmtft Lr^ausofeo* 

AW*L<, J;f)W*L<{±4 0-6 0fi«%T*So 
[0 0 1 53 -S, ^-M«9S*ftLT«W«o«E»©* 

Lfc^-h©#g&©£#CDMfc:ttLT 10-501 

L<ti2 o~4 oaa%T-^^o 

[0016] ^-hcDW^rSiimwk iffe&ifA^tf 
ftffJ:<, ftftftjtcfi:, y^tTTOT]^ *7-fcr-y h 

muffin xw-ymwiz, thj&mfflttttzffm 

[0 0 17] *Ett*iSi±S-e3;fc«>li:, ->-h 

ttffi^tt* 5 1 / 1 wgfflfi!c^<c , mm itmm 

[0 0 18] *KWfC*^T, ftPflP^— h tcHWKYkttW 

i/"TV>i7*\s-h®m. tjs.ywm, Vis 
[0019] ±!e#a®fb«ifi^^tcji, ^(cisc 

[0020] ±I2tt«^tt^yT-co^n«ti, aim, 
^iSftttMBi ooiMcJtuo-i ooSjMBT 

[00 2 1] ±l2^fttt^flgfflMcf±, ft£ 

[0022] y-vm^mmsmz, 

&£.&*)ffl£o c£WV£& 0 BPS, pjfcfcf, JSIIKOA 



(3) #fPW 9-1 1259 

4 

[0 0 2 3] *«^{C*5^T, LT 
[00 2 4] «SfSftttfig««S©aS!P{i, ofot* 

[0 0 2 5] *&l}IJ0S!jg#£{i, ±KCDJ:'5fctm# 

[0 0 2 6] *BWfc^3j£JBfl|fcLTf±, fi£*^» 
©7 p bX$mW5gfflWC*&§ 0 *fcSi:LTH\ 

[0 0 2 7] *fcS!©«^tbrtt, -$Wfcii±TIJ 

3^»*L<ffl^ens. coma, a«{i±s*nr» 
[0028] ts©±sk:«, Kaxy^xffi^gScfflta 

M*tf, i«n«t«, 

B*3^£&5 0 Hi!ii5<DSS;*«, -HSWfC{i2mmW 

5fe*n*^*o *fcC©D3i2i8W)^llffK:(4» 
30 *&ttSjfcgtffc5„ c c T?¥if95©*I{±, Hfiftfcfci 
2 mmJlhTSS. ^JtSP©*! #JS?-£* fc8fcn&#IW 

[0029] _tje©j»e*ic, ±iaa»i!**»)firtj, 

8 0~i 8 ox;(cto^bfcff, S!*H!t^««-p. Srt 

[0 0 3 0] ^LT, jto»'>-hWi»a5^ TS«¥if 

^(cigif§ 0 coir, hQmy-b*¥mmc>p%;< t 

fe l mm«±i£g1-£c9tf#g; 1 mm»'M 
[0 0 3 l] CC7\ «HS{bttrit^«©f-fr-^{±, 

An»^- fiJc^B^ffi^ffi^cntcrtafP 

[0 0 3 2] Sfcfi)c«n a oaffi«9^-^*^<lDlfP^-5 



5 

[0033] s/c^ct\ mmis- hzymK®mtz> 

[0 0 3 4] m%m*bV}>). 2-1 50kg/ 

cm 2 £>ff*rt?3 0#~l 5 ^fflftadfiEJB^fr&t v » 

[0 0 3 5] CCt, ±!Efiicfgff^{i, 2-1 50kg 
/cm 2 -pftt), JffilKH: 1 0~ 1 2 0 k g/c m 2 T* 

^ffll^Jf^fCfi 5 0~ 1 2 0 k g/cm 2 it 3d 
kj^Jffa-eftt), Sfc, l^t>M»Sffi£ESMCi:Hftfh 
5, ffiffi£JBffl©$Jgtttt*ffl^3Jf£k:ti, 5-2 5 
kg/cm 2 fcTSCttffcFS-Cfc-So fiJc«f±77AW 
2f£if £fc{4, /Sffim^^&^tt^f^fc < ^ 

v\> 

[0 0 3 6] 

«fc 0, *P«ii/- h^TSJ^HflglSiicDr^cMA^L 
[0 0 3 7] 

[0 0 3 8] £GDHS8#J?i± iKcitJ;^;, *a 
WO^t «fc o Tl# 6 n§ K/J</ ^> (l l ) <DtmS><om» 
t, fflS©a*(13)(Cci:oT#«SWctt«6n/cx> 
4?XS(l2)fc, -ft6cD^S«¥Hf^(l4)t£flML 

rc 0 

[0 0 3 9] 1. fig}g«tJj:tf&Si<0*flt 

8 00 h>7UXJ35c»£fflV^c„ &W£LT&\ 17 
cmX8 7cmOK^Mll) (H 1 #HB) 
±38(5) , *5<fcQ'TI!(6) ^miiLfco ±38(5) , ±38 
(6) fcti, ttfc.^^Eg (BIjStt) *a*i)ii/o^o 

[0 0 4 0] ^LT, T38(6) <D±miCtt, rft^O. 2 
mm^l-St^xy^XffiJFMfflHflgl^) fc. Bit!! 
f!Mffl¥fflSK3) ^^(clSttfco *fcSMfl»<2) co 
J*HK{i8mm®0¥»»(4) *»ttft 0 

[0 0 4 1] :«iE^b»tci!0(W 
fc„ ±38(5) £f<T»j38i:U TS(6)%@5£384:l,fco 
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&*5, T38(6) ©MKfflSfCti, ffi»^46fflcD79/FI£y 
(9) *<±^ttl«K»tt6n, cnjcttl£±T±38(5) 
fc#/ F-FL(10)AW6nTV^o 

[0042] 2. snWf— h<z>aig 

[0 0 4 3] 1 ) agflH»l!B«<OlB» 

(1) ^lgftJ^UxXx;HSIM^ (S¥^fiS8 3 0 

0 «m' v 7 * ;m^<o^flaft* u xx r /u«!g£7-fe h 

y : h^y'M^mm (1 : 1) fc»j*Lfc*>©, rgffl 
10 3 5fi*%) 1 0 0SMai5 

(2) ££M&SiJ (*-: ^*'J-7>;W<-**S"<vy 

x-h) imxa 

±12(0 , (2) *#u ^Ml^Lfc* 

[0 0 4 4] 2) Mr>-h(8) ©HIS 
to®S->— hi : (IPSO, i mm, 8 0g/m 

2 , PM 1 l P : HAttSO fc5B#f*91MLfcfc©* 
7 8 cmX 1 08 cm©A$£fCt7]D, £ ©W®Ttt-£± 

20 fc„ £©jtagf^>-h#©*M («E) ©fi«fij£f4, 5 0 
[0045] mmy-h2 :m (t^p^s, wso. 

1 mm, 9 0g/m 2 . iSft^tttO tcHgffi^Wffi'l 
5fi*%T-feofc 0 

[0 0 4 6] h 3 : Wti W'JiXfm 

(?£0. 36mm, 4 0. 7 g/m 2 » y^7#8 0 

30 ffi^fc£Wt±J&nW'>-- h l i:^tcto«i->- h 3£f# 

[0 0 4 7] M>i/-M : ^^X^P7n (i¥J0. 2 
5mm, 2 0 0 g/m 2 , ¥^0, WF 2 3 0 1 00 B 
S 6 : HSSteMttS) {c5affi*ffJWJLfet,<0*fflv^ 
W^(iAn»'>- h l i:^(cipffp^-h4^fc 0 c© 

ftnSp->- h tpOS#«S«f J^t±, 3 5 l»%T'feo 

[0 0 4 8] JjoKPv'-h 5 : ^7X77 h O¥£0. 3 
40 0mm, 3 0 0 g/m 2 , MC 3 00A 1 0 4 : EMM 

mm) k h h l rc t ©^ffl i ^cWtttaw 

-M i:R«Uciin*^-h5*fllfco '©iipffii^-F^ 

[0 0 4 9] mffiis-hB : 0?£0. 
1 2 mm, 1 0 0 g/m : HAttSI) tc5@ffi£EWJ 

h6*f#/io f#£ft/-ctaKfr>-h®, «tf (ffi) 
(4, 4 5fi*%T*feorc 0 

[0050] 3. f^B^n<Dmm 

50 fi!t«W(7) fcLT(iWT©t>©*ffl^fco 



[oo5i] (i) ^m%}#vx.^f)immm csm^ 

%) 7 0fi*g|S 

(2) # u x+uymmm. mmw^m.^ 95000 

ls>m&6 511%) 3 0fi»gf5 

(3) fi&BH&SiJ >+U-^;W^-^^yy > 
x-h) lfiMSP 

(4) ffiklDll/tjL®*. (N S - 1 0 0 : BJMMta 
(K) 1 2 OSMgP 

(5) mit**y®^ S R — 1 : i5?ft¥X3t 

(6) mm mt-vf^s^Lxm, wmwb3n 

nu +3-77^1 5 0 : Mtfb^lSttSI) 1 fift^ 

(7) rtsrasai v y##m : mit¥xm#.M) 

(8) JSy^WM <te7T-(rt-97X%m(r>u-\zy 
^: ER 4 6 30LBD1 6 6W%IS2 5mm(cW 

Lfct®, wt, Q?mt) 7oaaas ; 
xee&ww^ci) -(7) <oEft*ra*ig&u ?t 
^fcis«*ff 4o/t», ft zntzmmz s m c 
wcfc»)C8) v>$7xmmic$mz^ 4o°c<ct2 4 

B#H8?MLT, ■J¥»tt2inra<3[)#fe (fife) SMC&B 

tin*®** 

[0 0 5 2] 4. figJBtffc 

c o=t 3 fc t Tff&nfc s m c ^«*4(7) *j itwraffli 
[oo53] (mmm 1 ) ±eh 2 \zm & 5 ±gy 

(5) *1 4 0°C, TSK6) &1 5(mdm*ftLfc3L fal*3( 
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♦ WJ'— K8) LT±ae*Df|r>- h 1 CfttDffi 
»(8a)rt«PiMl5(4) ±{c*5 e J;5£, TS(6) ±[&'{cic 
ti-^Co ^«±K±gSMCJ5KJgtffi(7) £7 0 cmX 1 

00 cnitD*££ic^o£k©£5ft^-^L£o ± 
31(5) ©SMCfig^StCffttf5ffiaJ:»3 3 0 ni 
m±£T*5 0mm/#T?, ©SMC^Wfi(7) 
fStftHcfct) 3 0mm±*>e S M C jjg®TO(7) tcfttt 
tS$T10mm/»7, ® S M C $^##(7) fcjg& 

«*««S-e2mm/#®jiJei?±S(5) 
' 46, «i6Wofcff 7 0kg/cm 2 cOJE^T? 2 4 OfM 
im&f£&*fitj:-Dtz 0 ±S(5) SMITHS! 

U Illc^tJ:?!;, tt8»cx>#^««<offi(i2) 
fc» aite<os«i!(i3)fc^Sfisn, fro^tc^rfgiKH) 

^ffMSn/cP^K^XlD^DffPfiScff^p^fifco 

i o@«o)iu i omcDf&BShmrco 

[00 5 4] (Mim 2 ~ 6 ) ^n^pft, TSfCId-TAD 

[0 0 5 5] (it«0»Jl~6) *P»->-h*7 7 crnx 

1 0 7 cmfctfJKrU AnW^— h©4SSP^x>#xffi<D 

±(c^§j; ^ Khm*y- h%Tmicm#rcum£, mm 
[0056] ^mmm^Mtmmv^ mmm 1 tm 

[0057] 5. mmxm 

o^r, alters Mco^nii*«^fei^|ff B iL,/- Co 

[0 0 5 8] 



HOfeflNo. 


1 


2 


3 


4 


5 


6 




1 


2 


3 


4 


5 


6 




0 


0 


0 


0 


0 


0 




1 0 


1 0 


1 0 


1 0 


1 0 


1 0 



C*2] 



Jt««No. 


i 


2 


3 


4 


5 


6 




i 


2 


3 


4 


5 


6 




8 


7 


6 


9 


9 


7 




2 


3 


4 


1 


1 


3 



[0 0 5 9] 



[an *aw©^s5fc«fc»)«jfi4nfci»*y<><>!)«w 

[02] *«W<D^rffi*Hj»-rsaB<O«W5«!»fffi0 
[ft^<«£] 




7D> H-^n— ->"£DStt 



(so int. ci. 6 mmtm fr^mmm fi 

B2 9L 9:00 



